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The charmonia stud y

charmonia cross-sections

� � � � � �

Processes suppressing the charmonium states

Nuclear absorption of

charmonia production

ψ,ψ’

Absorption by a hadr on gas

(“como vers”)

Debye colour screening on the

pair potential
�� � �� ��

�� � �� �� �

�� � �� ��

The is a much weaker bound state than the
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The NA50 Experiment

NA50 measures charmonia production via dim uon decays searching for

signatures of quark and gluon deconfinement
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Kinematical Domain: �
	 � �


Acceptances:

H. Santos, NA50 Coll. Quark Matter 2004 - Oakland, January 11-17 – p.3



Target region detector s
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NA50 is an upgrade of the previous NA38 experiment (stud y of p-A

and S-U systems) and uses proton and lead beams colliding on

fix ed targets

Data samples in Pb-Pb collisions

data sample total

target

thic kness

number

of sub-tar gets

beam

intensity

(ions/b urst)

number

of

number

of

1995 17% � 7 (in air) 3 10

�

50000

1996 30% � 7 (in air) 5 10

�

190000

1998 7% � 1 (in air) 5.5 10

�

49000 380

2000 9.5% � 1 (in vacuum) 7 10

�

129000 905
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Data selection

Upstream interactions in Beam

Hodoscope are rejected by

dedicated detector s

Interaction pileup is rejected

In-tar get interactions are identi-

fied using the Multiplicity Detec-

tor and trac k quality cuts

produced outside target

pollutes the mass region

After all cuts, a clean sample for

analysis is obtained

ET 3 - 35 GeV

Out of target events

Cleaned sample
after all cuts
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Anal ysis Procedure
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d
N

/d
M

µ
µ

Combinatorial
background

J/ψ

ψ,

Drell-Yan

Open Charm

Pb-Pb 158 AGeV/c
20 < ET< 35 GeV

, , and shapes are

generated by Monte Carlo and

reconstructed as real data

and mass resolutions are

100 MeV

Combinatorial backgr ound , mostl y

from pion and kaon decays, is

extracted from measured like-sign

pair s

Final fit perf ormed for M 2.9 GeV/c

�
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The suppression

Results on � � � � � ! �� " as a function of #
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The absorption cur ve fits

our lighter systems :

p-A (NA50) and S-U (NA38)

Depar ture of from

the absorption cur ve at

# 40 GeV

No saturation of at

high #

is anomalousl y suppressed
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The stud y
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Central Collisions

Challenging due to:
small dim uon cross section
large suppression
several dim uon sour ces overlap

GRV LO or MRS NLO structure

functions chosen to sim ulate Drell-Yan

induce 10% diff erence in

normalizations

Combinatorial Backgr ound is

accuratel y measured from like-sign

sample in each centrality region

The uncer tainty due to Open Charm

semi-leptonic decays is negligib le
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as a function of

Transver se energy, #, used as the collision centrality estimator

is increasingl y

suppressed with respect

to Drell-Yan

Good compatibility

between Pb-Pb 2000 and

Pb-Pb 1998 results
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as a function of

The ratio of the

two charmonium states

decreases with centrality

by a factor of 2.5 between

peripheral and central

collisions

The is more suppressed than the in

Pb-Pb collisions
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in p-A, S-U and Pb-Pb systems as a function of $% & ' (� % �
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∆(αpA) = -0.047 ± 0.008
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parametriz ed with a power

law: A
)+*

is more suppressed than

, alread y in p-A collisions
, - ,

is even more suppressed in

ion induced interactions
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� � ! �� " in p-A, S-U and Pb-Pb systems as a function of

is the mean free path crossed by the pair in the nuclear matter
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σabs
pA = 7.4 ± 1.4 mb

Using an exponential parametrization:

.0/ 102 3 405

one obtains in p-A collisions for

$ 6
� ��7 mb

Diff erent behaviour s between p-A and A-B collisions

Strong suppression of between peripheral and central

A-B interactions

The suppression is the same in S-U and Pb-Pb collisions as a

function of centrality
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� � ! �� " in p-A, S-U and Pb-Pb systems as a function of

is the mean free path crossed by the pair in the nuclear matter
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S(200 GeV/c) - U (NA38)

p(400 GeV/c, VHI) - A (NA50)

σabs
pA = 7.4 ± 1.4 mb

σabs
A-B = 21.6 ± 2.5 mb

Using an exponential parametrization:

.0/ 102 3 405

one obtains in p-A collisions for

$ 6
� ��7 mb

and 68
� ��7 mb

for S-U and Pb-Pb 2000 collisions fitted

sim ultaneousl y

Diff erent behaviour s between p-A and A-B collisions

Strong suppression of between peripheral and central

A-B interactions

The suppression is the same in S-U and Pb-Pb collisions as a

function of centrality
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� � ! �� " in p-A, S-U and Pb-Pb systems as a function of $� % (
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The centrality estimator 9: ; <

is calculated from the

measured transver se energy:

= =

is the mean energy per

par ticipant deposited in

the electr omagnetic calorimeter

The > > ? @ A B@ C behaviour , as a function of the

number of par ticipants in the collision, exhibits again the str ong

suppression in A-B interactions
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and measured over expected
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cur ve for less central reactions w.r.t. the
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Conc lusions

For Pb-Pb collisions:

is suppressed as a function of centrality w.r.t. Drell-Yan by

a factor of 7 between peripheral and central collisions

The ratio of decreases with centrality by a factor of 2.5

between peripheral and central collisions

Comparison with lighter systems:

/DY is much more suppressed in A-B than in p-A reactions

and its pattern suppression is the same in S-U and Pb-Pb as a

function of centrality

The anomalous suppression sets in earlier than for
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